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OBJECTIVE: To characterize the changes in health status experienced
by a multi-ethnic cohort of women during and after pregnancy.

DESIGN: Observational cohort.

SETTING/PARTICIPANTS: Pregnant women from 1 of 6 sites in the
San Francisco area (N=1,809).

MEASUREMENTS AND MAIN RESULTS: Women who agreed to parti-
cipate were asked to complete a series of telephone surveys that
ascertained health status as well as demographic and medical factors.
Substantial changes in health status occurred over the course of
pregnancy. For example, physical function declined, from a mean score
of 95.2 prior to pregnancy to 58.1 during the third trimester (0-100
scale, where 100 represents better health), and improved during the
postpartum period (mean score, 90.7). The prevalence of depressive
symptoms rose from 11.7% prior to pregnancy to 25.2% during the
third trimester, and then declined to 14.2% during the postpartum
period. Insufficient money for food or housing and lack of exercise were
associated with poor health status before, during, and after pregnancy.

CONCLUSIONS: Women experience substantial changes in health sta-
tus during and after pregnancy. These data should guide the expecta-
tions of women, their health care providers, and public policy.
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hile pregnancy is a common event for reproductive-age

women, surprisingly little has been published about
the physical and emotional changes that typically occur during
pregnancy and the postpartum period.'™® Better understand-
ing of the changes in health status that occur over the course
of pregnancy could help women define their expectations, and
provide data to inform public policies related to the health and
function of women. For example, three quarters of reproduc-
tive-age women are in the work force.* Over 90% of working
women continue to work while pregnant, with the majority
working into the month before delivery. Of the 60% of women
who return to work within 1 year of the birth of their first child,
two thirds are back at work within 3 months.* Evidence about
the health status of women could inform policies related to
leave and disability around the time of pregnancy. Finally,
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better characterization of the physical and emotional changes
that typically occur would allow the definition of risk factors for
greater or persistent declines in functional status, so that
women at risk could be targeted for interventions to promote
health and well-being. Because primary care providers provide
care for women of reproductive age before, during, and after
pregnancy, it is particularly important for them to be aware of
the changes in health status that women experience around
the time of pregnancy.®®

Several small studies suggest that the functional status of
reproductive-age women is lower during pregnancy and the
postpartum period than at other times.™7 A study of 393
Canadian women found that pregnant women had more lim-
itations due to emotional problems, and lower levels of vitality,
physical functioning, and social functioning than a sample of
nonpregnant women.? Less is known about changes in health
status over the course of pregnancy, and whether there are
demographic or medical factors that are associated with great-
er declines in health status. A sample of 125 white women with
normal pregnancies demonstrated significant declines in phys-
ical functioning as pregnancy progressed.! More affluent wo-
men had higher general health and mental health scores early
in pregnancy than women with a lower income, but these
differences diminished over the course of pregnancy.

This work extends prior work by examining the health
status of a large cohort of ethnically diverse women. It was
conducted to describe changes in the health status of women
during and after pregnancy. We examined 4 key domains of
health status, including self-rated health, physical function,
vitality, and depressive symptoms. We also examined factors
that were associated with poor health status during pregnancy
and the postpartum period.

METHODS
Sample

Project WISH (Women and Infants Starting Healthy) is a longi-
tudinal cohort of pregnant women who received their prenatal
care at a practice or clinic affiliated with 1 of 6 delivery
hospitals in the San Francisco Bay area. The delivery sites
were chosen to provide socioeconomic and ethnic diversity,
and included an urban public hospital, an urban community
hospital, a university hospital, and three medical centers
within a large group model managed care organization. Women
were eligible to participate in Project WISH if they: 1) received
prenatal care at one of the practices or clinics associated with
these delivery hospitals and planned to deliver at one of these
hospitals, 2) were at least 18 years old at the time of recruit-
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ment, 3) spoke English, Spanish, or Cantonese, 4) presented
for prenatal care at one of the participating facilities before 16
weeks gestational age, and 5) could be contacted by telephone.

Potentially eligible women were sent an informational
letter explaining the study and requesting their participation.
This mailing included a prestamped, preaddressed “opt-out”
postcard that a woman could return if she did not wish to be
contacted. If no “opt-out” postcard was returned within 2
weeks of the mailing, attempts were made to contact the
woman by telephone. When a woman was reached, verbal
informed consent was obtained using a standard script. Wom-
en were enrolled between May 2001 and July 2002. The
research protocol was reviewed and approved by the institu-
tional review boards of the participating institutions.

Assessment

Women who agreed to participate were asked to complete 4
telephone surveys: 1) before 20 weeks gestation, 2) 24 to 28
weeks, 3) 32 to 36 weeks, and 4) 8 to 12 weeks postpartum.

During each interview, women were asked to report their
health status using 2 of the 8 subscales of the Medical Out-
come Study (MOS) Short Form-36 (SF-36): physical function
(composed of 10 items), and vitality (4 items).® Scores for each
subscale range from O to 100, with a higher score indicating
better health status.® In addition, we measured the standard
self-rated health item (excellent, very good, good, fair, or poor)
that is also part of the SF-36 general health perceptions scale.
The SF-36 has been used extensively to evaluate health status
and has been administered in both Spanish and Cantonese.® !
During each interview, women were also asked to complete a
short-form Center for Epidemiologic Studies-Depression Scale
(CES-D) to screen for depressive symptoms (10 items).'? The
CES-D has been used in Spanish.®'® During the first inter-
view, participants were asked to report their health status
during the month before they became pregnant. During sub-
sequent interviews, they were asked to report their health
status during the current month.

Other information ascertained in the first interview in-
cluded age (categorized as less than 35 years or at least 35
years), race/ethnicity (white, Latina, African-American, Asian,
other), marital status (married or living with a partner com-
pared with all else), educational attainment (less than high
school, high school graduate or completed some college, at
least college graduate), prepregnancy body mass index (BMI;
calculated from the woman’s height and weight during the
month prior to pregnancy and defined as normal if less than
25 kg/m?, overweight if 25 kg/m? to 29.9 kg/m?, and obese
if > 30 kg/mz), preexisting medical conditions diagnosed or
treated within the past year (anemia, asthma, diabetes, hy-
pertension, thyroid disease, epilepsy, cancer, lung diseases
other than asthma, and rheumatologic, kidney, liver, or heart
diseases), diagnosis and treatment for depression within the
last year, parity (nulliparous vs parous), whether a woman had
experienced a time when she had insufficient money to pay for
housing or food during the past year, the frequency and
duration of exercise during the month prior to pregnancy
(none, 2 hours per week or less, more than 2 hours per week),
tobacco use before pregnancy, and a history of alcohol depend-
ence (affirmative response to one of four screening ques-
tions).'*

Additional measures collected during the subsequent
interviews during pregnancy were questions about preg-
nancy-associated symptoms during the prior month (head-
aches, nausea or vomiting, indigestion, abdominal cramps,
low back pain, shortness of breath when exercising or walking
hard, trouble sleeping, dizziness, lightheadedness), the fre-
quency and duration of exercise during pregnancy, and
whether a woman had experienced a time when she had
insufficient money to pay for housing or food during preg-
nancy. In the postpartum interview, the questions included
whether a woman received adequate social support, whether
the pregnancy was a singleton or twin, type of delivery (vaginal,
forceps or vacuum-assisted, Cesarean section), weight gained
since the month prior to pregnancy, treatment of medical
conditions during pregnancy or the postpartum period, in-
cluding those listed above plus pregnancy-associated hyper-
tension, gestational diabetes, placenta previa, preterm labor,
and postpartum infections (i.e., mastitis, lung or urinary tract
infections, infection of episiotomy or Cesarean section
wounds), the frequency and duration of exercise postpartum,
and whether a woman had experienced a time when she had
insufficient money to pay for housing or food since delivery.

Outcome Variables

We examined 4 outcome measures: poor physical function,
poor vitality, poor or fair health, and depressive symptoms.
Because many of the women were at the upper limit of the
physical function scale prior to pregnancy (i.e., at the ceiling of
the scale),’® we chose to model poor function, defined as
scoring below the 25th percentile for women of reproductive
age from national normative data.® This represented a physical
function score < 85 for the outcome of poor physical function,
and a vitality score <45 for the outcome of poor vitality. The
self-rated health item was dichotomized as poor or fair com-
pared with women who rated their health as good, very good, or
excellent.'® A woman was considered to have symptoms sug-
gestive of depression if her CES-D score was over 10, the
threshold used for this short form.'? Each of these outcomes
was examined at 3 points in time: the month prior to preg-
nancy, late pregnancy (based on data from the third interview
for 1,490 women, or from the second interview if the third was
not available, as for 156 women), and the postpartum period.

Analyses

Descriptive statistics were used to examine trends in health
status over the course of pregnancy and the postpartum
period. Three sets of multivariate logistic regression models
were examined: health status prior to pregnancy, health status
during pregnancy, and postpartum health status. Variables for
the multivariate models were selected on the basis of a priori
hypotheses or bivariate associations. To incorporate informa-
tion about change in health status, models for health status
during pregnancy and the postpartum period controlled for
health status scores from prior time periods. Both the pre-
pregnancy and pregnancy models controlled for gestational
age at the time of the interview, and the postpartum model
adjusted for the number of days since delivery. Both the
pregnancy and the postpartum models adjusted for whether
the pregnancy was a singleton or twin gestation.
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RESULTS
Response and Retention Rates

Of the 2,854 women who were potentially eligible to participate
in this study, 1,809 participated, 1,045 refused (actively or
passively), for a response rate of 63%. At the time of the second
survey, 1,704 women were still pregnant and planned to
deliver at one of the participating sites, and 1,577 (93%) of
these women completed the second telephone survey. At the
time of the third survey, 1,637 women were still pregnant and
planned to deliver at one of the participating sites, of whom
1,490 completed the third survey (91%). Postpartum surveys
were available for 1,480 of the 1,657 women who delivered at
one of the participating sites (89%). Nonrespondents were
more likely (P<.05) than respondents to be Asian (23.9% vs
14.5%), and less likely to be African-American (11.3% vs
18.3%), Latina (30.5% vs 35.3%), or white (20.6% vs 31.6%).
Women who completed the postpartum surveys were of similar
age and race to the women who initially enrolled in the study.
Women who completed the postpartum survey reported similar
physical function, vitality, overall health status, and rates of
depressive symptoms prior to pregnancy as women who did
not complete the postpartum survey.

Characteristics of the Sample

At the time of enrollment, the median age was 30 years (Table
1). This was the first delivery for approximately half the
sample. The sample was racially and ethnically diverse. Al-
most 60% were born in the United States. The majority were
married or living with a partner. Sixteen percent of the sample
had not finished high school, and 41% had graduated from
college. Fifteen percent of women reported that they had
insufficient money for food or housing on at least one occasion
during the 12 months prior to pregnancy. Twenty-three per-
cent of the sample was classified as overweight prior to preg-
nancy, and 18% were obese. Twenty-four percent of women
reported no exercise during the month prior to pregnancy.
While 26% of women reported that they had smoked at least
100 cigarettes during their lifetime, only 10% of women re-
ported that they had smoked at least 1 cigarette/day during
the 3 months prior to pregnancy, and 3% reported cigarette
use during pregnancy. Fourteen percent reported a history of
alcohol dependence. Six percent of the women had been
diagnosed and treated for anemia during the year prior to
pregnancy, 6% with asthma, 5% with depression, and 7% with
another chronic illness. The current pregnancy was a twin
gestation for 1.2% of the sample.

Health Status Before, During, and After Pregnancy

There were substantial changes in health status over the
course of pregnancy (Fig. 1). Physical function scores were
high prior to conception, declined substantially over the
course of pregnancy, and improved postpartum. Vitality scores
also declined over the course of pregnancy, but did not ap-
proach baseline levels by 3 months postpartum. The preva-
lence of depressive symptoms rose over the course of
pregnancy, and then declined postpartum (Fig. 2). Overall
self-reported health status exhibited smaller changes over
the course of pregnancy.

Table 1. Description of the Sample (N=1,809)

Median age, y (range) 30 (18 to 47)
Nulliparous, % 46.6
Race/ethnicity, %

Latina 35.3

White 31.6

African American 18.3

Asian 14.5

Other 0.4
Born in the United States, % 58.8
Married or living with partner, % 87.5
Educational attainment, %

Less than high school 16.0

High school graduate/some college 43.3

College graduate 40.7
Episode of insufficient money for food or 15.3

housing in the 12 months prior to

pregnancy, %
BMI prior to pregnancy, %

Normal (BMI<25) 58.8

Overweight (BMI 25.0 to 29.9) 22.8

Obese (BMI > 30.0) 18.4
Exercise during the month before pregnancy, %

None 23.8

Up to 2 hours per week 39.0

More than 2 hours per week 37.2
Cigarette use, %

Ever smoked 100 cigarettes 26.0

Smoked at least 1 cigarette/day during the 10.3

3 months prior to pregnancy

Smoked during pregnancy 2.8
History of alcohol dependence, % 13.5
During the year prior to pregnancy,

diagsnosed and treated for, %

Anemia 6.1

Asthma 5.6

Depression 5.0

Other chronic disease™® 7.1

*Includes thyroid disease (n =50), nongestational diabetes [ =20),
chronic hypertension M =23), lung diseases other than asthma
(n =10), rheumatologic diseases (n =8), epilepsy m =4), kidney disease
m=17), liver disease (n =4), heart disease (n =5), and cancer (n =5).
Diagnoses are not mutually exclusive.

BMI, body mass index.

Factors Associated with Poor Health Status Prior to
Pregnancy

Several factors were associated with reporting poor health
status during the month prior to conception (Table 2). Women
who reported that they had experienced a time when they did
not have enough money for food or housing were twice as likely
to report fair or poor health (adjusted odds ratio [OR], 2.11;
95% confidence interval [CI], 1.49 to 2.98), poor physical
function (OR, 1.99; 95% CI, 1.37 to 2.88), and depressive
symptoms (OR, 2.30; 95% CI, 1.61 to 3.29) compared to
women who had not experienced this financial deprivation.
Obese women were more likely to report poor or fair health,
and poor physical function compared to women with a normal
BMI. Women who did not exercise prior to pregnancy were
more than twice as likely to report each of these outcomes
compared to women who exercised at least 2 hours per week.
Women who smoked at least 1 cigarette per day during the 3
months prior to conception were more likely to report poor
vitality than women who did not smoke. Women who reported
a history of alcohol dependence were more likely to report
depressive symptoms compared with women who did not have
a history of alcohol dependence.
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Figure 1. Mean physical function and vitality scores before, during,
and after pregnhancy. Mean physical function at each time point is
different from all other time points (P<.0001). Mean vitality scores
at each time point is different from all other time points (P<.0001),
except 24 to 28 weeks compared with 8 to 12 weeks postpartum.

Factors Associated with Poor Health Status During
Pregnancy

Women who reported a time during pregnancy when they did
not have enough money for food or housing were twice as likely
to report poor or fair health (OR, 2.06; 95% CI, 1.36 to 3.12)
and depressive symptoms (OR, 1.79; 95% CI, 1.22 to 2.62)
during pregnancy (Table 3). Lack of exercise during pregnancy
was associated with poor or fair self-rated health, poor physi-
cal function, poor vitality, and depressive symptoms. No symp-
toms were associated with the report of poor or fair health.
Indigestion was the only symptom associated with poor phy-
sical function. All of the symptoms assessed were associated
with poor vitality except trouble sleeping, headache, and in-
digestion. Dizziness, indigestion, shortness of breath, and
trouble sleeping were each associated with depressive symp-
toms. Medical complications during pregnancy were not asso-
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Figure2. Prevalence of depressive symptoms and poor or fair
overall self-rated health before, during, and after pregnancy.
Prevalence of depressive symptoms at each time point differs for
all other time points (P<.006). Prevalence of poor or fair health
prior to conception significantly different than 24 to 28 weeks
(P=.003), 24 to 28 weeks significantly different than 32 to 36 weeks
(P<.00T), and 32 to 36 weeks different than 8 to 12 weeks post-
partum (P=.04).

ciated with poor physical function, poor vitality, or depression
(not shown). Women with gestational diabetes were more likely
to report poor or fair health status (OR, 2.8; 95% CI, 1.63 to
4.82) than women without gestational diabetes, as were wom-
en with preterm labor compared with women who did not
experience preterm labor (OR, 2.20; 95% CI, 1.43 to 3.40).

Factors Associated with Poor Health Status 8 to 12
Weeks Postpartum

Women who reported that they had an episode of insufficient
money for food or housing during the postpartum period were
more likely to report poor or fair health (OR, 2.06; 95% CI, 1.33
to 3.19), poor physical function (OR, 1.62; 95% CI, 1.13 to
2.32), and depressive symptoms (OR, 1.79; 95% CI, 1.17 to
2.74) compared to women who did not have financial depriva-
tion (Table 4). A perceived lack of social support was asso-
ciated with each of these adverse health outcomes. Cesarean
section was associated with poor or fair health and poor
physical function compared to women with a vaginal delivery.
Women with a forceps or vacuum-assisted delivery were more
likely to report poor vitality compared to women with an
uncomplicated vaginal delivery. Physical inactivity postpar-
tum was associated with poor physical function, poor vitality,
and depressive symptoms. Women with pregnancy-associated
hypertension were more likely to report poor physical function
postpartum than women without pregnancy-associated hy-
pertension (OR, 1.86; 95% CI, 1.02 to 3.38). Medical complica-
tions during pregnancy were otherwise not related to health
status (not shown).

DISCUSSION

This study documents important changes in health status for
women over the course of pregnancy and the early postpartum
period. While the prepregnancy health status reported by the
women in this cohort was similar to or better than normative
samples of reproductive-age women,® limitations in physical
function, restrictions in vitality, and the prevalence of depres-
sive symptoms increased over the course of pregnancy. For
example, the median physical function scores observed in our
study of pregnant women were similar to other studies of
people with congestive heart failure, diabetes, and recent
myocardial infarction.® Of the many demographic, medical,
and obstetric characteristics we examined, insufficient money
for food or housing, and lack of exercise were strongly and
consistently associated with poor health status on all of our
indicators before, during, and after pregnancy. During preg-
nancy, symptoms were also an important contributor to poor
health status, while in the postpartum period a lack of social
support was the most consistent predictor of poor health out-
comes. Pregnancy factors, especially Cesarean section, also
contributed to poor health status postpartum.

Compared with neonatal health outcomes, maternal
health has received considerably less attention.'” While much
is known about the physiology of pregnancy,'® less is known
about how these physiologic changes affect the experience and
function of women. Some have criticized that the health of
women is valued only to the extent that it affects the health of
the newborn.® Mortality, the conventional measure of maternal
health,?%?! is no longer an adequate measure because of its
rarity.2° To better understand maternal health, we need to also
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Table 2. Factors Associated with Poor Health Status During the Month Prior to Pregnancy (N=1,802)

Poor or Fair Poor Physical Poor Vitality Depressive
Self-rated Health Function Symptoms
12.1% 10.7% 11.0% 11.7%

Episode of insufficient money for food or

Odds Ratio (95% CI)

housing prior to pregnancy

Yes
No

Body mass index
Normal
Overweight
Obese

Exercise prior to pregnancy

None

2 hours/week or less

>2 hours/week

Smoked during the 3 months prior to conception™
History of alcohol dependence*

2.11 (1.49 to 2.98)

1.34 (0.92 to 1.94)
1.70 (1.16 to 2.48)

2.04 (1.41 to 2.97)
1.12 (0.77 to 1.63)
1.04 (0.65 to 1.68)
1.55 (1.00 to 2.39)

1.99 (1.37 to 2.88)

1.13 (0.76 to 1.70)
2.13 (1.45 to 3.13)

2.30 (1.52 to 3.50)
1.85 (1.24 to 2.75)
0.95 (0.57 to 1.57)
1.22 (0.77 to 1.92)

1.43 (0.95 to 2.14)

1.12 (0.76 to 1.65)
1.35 (0.89 to 2.04)

2.53 (1.69 to 3.78)
1.45 (0.98 to 2.14)
1.73 (1.11 to 2.68)
1.41 (0.93 to 2.15)

2.30 (1.61 to 3.29)

0.78 (0.53 to 1.15)
0.75 (0.49 to 1.13)

2.56 (1.72 to 3.82)
1.69 (1.15 to 2.50)
1.50 (0.98 to 2.33)
1.93 (1.29 to 2.88)

All models are adjusted for age, race, marital status, educational attainment, and treatment for asthma, anemia, and other chronic illnesses in the last
year, in addition to the factors shown. All models except depressive symptoms are also adjusted for treatment for depression in the last year. Individuals

whose self-reported race was categorized as “other” (n =7) are excluded from the adjusted model.
*0dds ratios are displayed compared to the reference group of those without the characteristic.

CI, confidence interval.

understand the interface between a woman’s general health
and pregnancy. While the majority of reproductive-age women
are in good health prior to pregnancy and remain in good
health throughout pregnancy, many pregnant women experi-
ence important declines in functioning that may persist into
the postpartum period.

Patient-reported measures of health status are being widely
integrated into clinical care and research and were developed to
offer a broader understanding of health than the more tradi-
tional physiologic and clinical outcomes.?2727 Although patient-
reported measures have been correlated with more conventional
outcomes, including physiologic measures®®?° and mortal-
ity,26:3031 these measures extend our understanding of health
and well-being. Patient-reported measures of health are sensi-
tive to changes during pregnancy,' ™7 and thus represent a
valuable tool for examining maternal health.

This work is consistent with several smaller studies that
suggest that physical function declines during pregnancy. =7
Prior research also suggests that 8% to 20% of pregnant
women experience symptoms suggestive of depression during
pregnancy.®>6 Using a widely accepted screening instru-
ment, almost a quarter of women in this cohort reported
symptoms suggestive of depression during pregnancy. Depres-
sion is more common among disadvantaged and minority
women.?” Our estimate of the prevalence of depressive symp-
toms is somewhat higher than the prevalence reported in prior
studies,3?735 perhaps because our cohort is more racially and
socioeconomically diverse. Our work supports the finding that
depressive symptoms during pregnancy may be more common
than during the postpartum period.3338

This study suggests that exercise prior to, during, and
after pregnancy is associated with better health status. The

Table 3. Factors Associated with Poor Health Status During Pregnancy (N=1,641)

Poor or Fair Poor Physical Poor Vitality Depressive
Self-rated Health Function Symptoms
12.9% 89.0% 35.9% 25.2%
Episode of insufficient money for Odds Ratio (95% CI)
food or housing during pregnancy

No

Exercise during pregnancy

None

2 hours/week or less

>2 hours/week

Symptoms reported during pregnancy

Dizziness™
Headache™
Indigestion™®
Low back pain*

Shortness of breath™

Trouble sleeping™

Yes 2.06 (1.86 to 3.12)

2.71 (1.70 to 4.32)
1.13 (0.70 to 1.83)

1.40 (0.96 to 2.04)
1.29 (0.90 to 1.85)
1.22 (0.84 to 1.77)
1.06 (0.69 to 1.61)
1.26 (0.88 to 1.82)
1.52 (0.98 to 2.47)

1.10 (0.65 to 1.86)

1.83 (1.12 to 2.99)
1.33 (0.89 to 2.00)

1.49 (0.93 to 2.38)
1.05 (0.70 to 1.56)
1.49 (1.04 to 2.13)
0.98 (0.67 to 1.44)
1.30 (0.89 to 1.89)
1.42 (0.95 to 2.12)

1.37 (0.96 to 1.96)

1.73 (1.28 to 2.44)
1.42 (1.03 to 1.94)

2.06 (1.57 to 2.71)
1.28 (0.98 to 1.67)
1.28 (0.98 to 1.66)
1.71 (1.27 to 2.31)
1.32 (1.02 to 1.71)
1.26 (0.90 to 1.77)

1.79 (1.22 to 2.62)

1.80 (1.22 to 2.64)
1.21 (0.84 to 1.75)

1.39 (1.03 to 1.88)
1.24 (0.92 to 1.67)
1.41 (1.04 to 1.92)
1.27 (0.90 to 1.78)
1.66 (1.24 to 2.22)
2.54 (1.61 to 3.99)

Models are also adjusted for age, race, prior pregnancy health status score, singleton versus twin gestation, pregnancy-associated hypertension,
placenta previa, preterm labor, gestational diabetes, and gestational age in addition to the factors shown. Individuals whose self-reported race was

categorized as ‘“‘other’” (n =5) are excluded from the adjusted model.

*0dds ratios for symptoms compared to reference group of women without that symptom.

CI, confidence interval.
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Table 4. Factors Associated with Poor Health Status Postpartum (N=1,476)
Poor or Fair Poor Physical Poor Vitality Depressive
Self-rated Health Function Symptoms
11.0% 23.8% 30.8% 14.2%

Episode of insufficient money for
food or housing since delivery
Yes
No
Received inadequate social support
Received adequate social support
Type of delivery
Cesarean section
Vacuum or forceps
Vaginal
Exercise following delivery
None
2 hours/week or less
>2 hours/week

Odds Ratio (95% CI)

2.06 (1.33 to 3.19)

1.75 (1.09 to 2.81)

1.76 (1.17 to 2.63)
1.01 (0.48 to 2.14)

1.65 (0.99 to 2.76)
1.60 (0.97 to 2.65)

1.62 (1.13 to 2.32)

1.56 (1.07 to 2.28)

2.77 (2.06 to 3.73)
1.50 (0.93 to 2.42)

1.99 (1.38 to 2.87)
1.44 (1.01 to 2.06)

1.37 (0.93 to 2.00)

2.26 (1.56 to 3.27)

1.25 (0.93 to 1.68)
1.63 (1.05 to 2.51)

1.92 (1.36 to 2.71)
1.50 (1.09 to 2.07)

1.79 (1.17 to 2.74)

2.26 (1.47 to 3.47)

1.09 (0.73 to 1.63)
1.33 (0.72 to 2.43)

1.62 (1.04 to 2.54)
0.91 (0.58 to 1.43)

Models are also adjusted for age, race, baby’s age in days, gestational age, single versus multiple gestation, weight gained since the month prior to
conception, treatment for anemia, high blood pressure, or other chronic conditions during or after pregnancy, pregnancy-associated hypertension,
gestational diabetes, placenta previa, preterm labor during pregnancy, postpartum infection, and health status scores during and prior to pregnancy in
addition to the factors shown. All models except depressive symptoms also include treatment for depression during or after pregnancy. Individuals

whose self-reported race was categorized as “‘other” (n =4) are excluded from the adjusted model.

CI, confidence interval.

American College of Obstetrics and Gynecology endorses 30
minutes of moderate exercise on most, if not all, days of the
week for pregnant women in the absence of medical or ob-
stetric complications.®® There is little empiric work, however,
to support the benefits of exercise on health status or out-
comes during pregnancy. A recent systematic review con-
cluded that there is insufficient evidence for significant
benefits or risks for the mother or fetus related to exercise
during pregnancy.*® Future research should investigate
whether the relationships observed in our study between
physical activity and health status are causal.

While many primary care providers do not provide obste-
trical services, they are the health care providers who provide
continuity for women before, during, and after pregnancy.
Primary care is defined by continuity and sustained relation-
ships.5® These results are therefore very relevant to general
internists and family physicians who provide care across this
continuum. In addition to guiding the expectations of women
and their health care providers, a greater understanding of the
effect of pregnancy on the health status of women should
inform public policies such as work leave policies. Over the
past 30 years, the number of women who have entered the
work force has increased dramatically.* Currently, the vast
majority of pregnant women continue to work through their
third trimester. In the United States, 60% of women who
worked during pregnancy return to work within the first year
of birth; approximately 5% are back at work within 1 month of
delivery, and two thirds return to work by 3 months.* The
Family Medical Leave Act of 1993 mandates up to 12 weeks of
unpaid leave for childbearing for many employees.*! Almost
50% of working women take some period of paid, unpaid, or
disability leave during pregnancy, while over 80% of these
women take leave after the birth of a child.* Consistent with
our findings, data from Sweden, a country with a generous
parental benefits program (up to 60 days of compensation
prior to delivery, up to a total of 450 days in association with
childbirth), suggest that 43% of working women use additional
sick leave during pregnancy, most commonly for symptoms of

back pain.*? These findings support the need for parental
leave policies both during and after pregnancy.

While our cohort provides the most comprehensive as-
sessment of health status during pregnancy to date, our work
has several limitations. Because our data are observational,
the observed relationships may not be causal. Women were
asked during early pregnancy to recall their health status prior
to pregnancy, so this initial assessment may be subject to
recall bias. It is reassuring, however, that our results are
similar to normative data for reproductive-age women.® Prior
work in young adults suggests that prospective measurement
of health using the SF-36 demonstrates substantial agreement
with retrospective report over a 1-year period, a period longer
than the approximately 3-month period of recall in this
study.*® We did not examine the health of women beyond the
immediate postpartum period. Despite these limitations, our
work broadens our understanding of maternal health status
and, in particular, identifies risk factors for poorer function.

Women experience substantial declines in physical func-
tion and vitality during pregnancy, and the prevalence of
depressive symptoms increases. Both lack of exercise and
insufficient money for food or housing were consistently asso-
ciated with poor health status before, during, and after preg-
nancy. This work wunderscores the importance of
understanding the health of women around the time of preg-
nancy, independent of an association with infant outcomes.

This work was supported by the National Institute of Child
Health and Human Development (RO1 HD37389).
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